Sister chromatid exchange frequency in directly prepared cytotrophoblasts: demonstration of in vivo deoxyribonucleic acid damage in pregnant women who smoke cigarettes.
Assessing frequency of sister chromatid exchange is a sensitive method of monitoring exposure to clastogens, mutagens, and other substances that induce deoxyribonucleic acid damage. Aware that cigarette smoke is associated with increased sister chromatid exchange in many cell types, we sought to determine whether an in vivo effect of cigarette smoke could be demonstrated by study of sister chromatid exchange in chorionic villus cells. Directly prepared cytotrophoblasts and cultured mesenchymal core cells were analyzed. Mean sister chromatid exchange frequency in cytotrophoblasts from smoking subjects (8.87 sister chromatid exchanges per cell) was significantly greater than in nonsmoking subjects (5.81 sister chromatid exchanges per cell; p less than 0.001); however, no significant difference in cultured mesenchymal core cells was found. Our results demonstrate that maternal exposure to cigarette smoke results in direct placental deoxyribonucleic damage, which in turn could explain deleterious effects of smoking on pregnancy. Increased sister chromatid exchange frequency was observed only in directly prepared cytotrophoblasts, showing the necessity of using this cell type to evaluate the effects of clastogens on placentas.